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Pedepar:

1. O6'exT - mpouec geMonyJsLii LnPpoBUX CUTHAJIIB B pafiiokaHasax 3i 3MiHHUMHU IlapameTpamu. Merta -
BUpillIeHHS 3aBJaHHS (Pa30BOi CUHXPOHI3allii po3iMKHEHUM CIIOCOOOM Ha OCHOBI METO/ly MAaKCHMaJIbHOI
IIPaBIONOIOHOCTI B yMOBax pajjiokaHaily 3i SMiHHMMU B 4aci napaMeTpamu Jj1s1 3a0€311e4eHHs ONITUMabHOI
meMmonysauii. Metoay nocinkeHHs: MaTeMaTUYHUN aHajli3 IPU OOI'PYHTYBaHHI BinnosigHOCTI HazoBoi
CHHXPOHIi3allii po3iMKHEHUM CIIOCOO0M METOLy MaKCUMAaJIbHO IPaBoNOi0HOrO OLiHIOBAaHHSI, MaTeMaTUYHUI
aHaJli3 MeTOJaMU CTaTUCTUYHOI pafioTeXHIKM y POLeCi AOCiIPKEHHSI pO3PO0JIEHOTO METOly CUHXPOHI3allii,
KOMII'IOTEPHE MOZEJIIOBAHHS Y MIPOLEC] HOCIIIKEHb, aTPOKCUMALlis 38 METOIOM HalIMEHIINX KBaZpaTiB IIpY PO3-
poO1i aNropruTMIB OLIHIOBAHHS CTATUCTUYHUX XapaKTePUCTUK pafiokaHasiB. TeopeTuyHi i mpakTuyHi pe3yibTaTu:
J71s BUpi-11€HHS IOCTaBJIEHOTO 3aBJIaHHs ITpY 060061l B BUCOKOYACTOTHINM 0671aCTi po3pobieHo Ta AeTanbHO
[IPOaHai30BaHO METOJ, PO3i-MKHEHOI (pa30BOi CUHXPOHi3allii, 30Kpema OOI'PyHTOBAHO peasizallilo HUM
MaKCHMaJIbHO NIPaBAOIOAiI6GHOTO OLiHIOBaHHS. [Ipy 06po6Li B HU3bKOYACTOTHIN 06J1aCTi BU3HAYEHO ITPaBUJIa

ONTUMAaJIbHOI aJalITUBHOI OL[iHKY 3MiHHUX y 4Yaci napaMmeTpiB 6araTo-IrpomMeHeBoro pafiokanainy. IIposeneHo



IOCIIiIPKEHHS KOPEJALIMHMX BJIaCTUBOCTEN NIapaMeTpPiB paiioKaHaliB Pi3HUX MOJEJIeN B YaCTOTHIM Ta 4acoBin
0071aCTAX i 3aKOHY PO3IO/iNy IMOBIPHOCTE! YaCTOTHUX 3CYBiB. YTOYHEHO BilOMUI1 BUPa3 OLiHKY MOTY>K-HOCTI
IIyMiB HEOPTOTOHAJIBHOCTI. SIK 00'€KTMBHUI KPUTEPIil IKOCTi CHHXPOHi3allii, BUKOPUCTOBYBABCS MiHIMyM
iMOBIPHOCTI IO-MWJIKY BiIHOBJIEHOTO ABIKOBOro UM(PoBOro curuany. Haykosa HoBusHa: 1. Bnepiue BUsBiI€HO, 10
YaCTOTHI 3CyBU B 6araTo-rpoMeHeBOMY paflioKaHajli KOPUCTYBaya, 0 PyXa€eThCsl, MAIOTb MACIITa00BaHUI PO3MOL
CTblOI€HTa, BUKOPUCTOBYIOUM 3HAN-[€HUI1 3aKOH PO3II0Jily YaCTOTHUX 3CYyBiB Ta IIPOBEJIeHI B pOOOTi LOCiI>KEeHHS
KOpeJILifHUX BJIaCTUBOCTEN YaCTOTHUX 3CYBIiB, YI,OCKOHAJIEHO BUPA3 OLIiIHKU MOTY>KHOCTI IIYMiB
HEOPTOTOHAJIBHOCTI. 2. [Tofanbmuil pO3BUTOK OTPUMAHO B T€OPii pO3iMKHEHOi (pa30BOi CMHXPOHI3aLii -
OOIPYHTOBAaHO HOBUI METO[, CUHXPOHI3allii IIpY BUCOKOYACTOTHiN 06poOLi, 1715 BiIIOBIZHMX CXE€M IIPOBELIEHO
aHaJIi3 Ha IIPeJMET BIUIMBY BJIACHUX CIIOTBOPEHB Ta IIYMYy Ha TOYHICTh CUHXPOHi3allii i 3aBafioCTiiKicTe. 3. Briepiie
3aMIPOMIOHOBAHO HOBUI METOJ, BUBHAYEHHS PO3MipiB 4aCTOTHO-YaCOBOi 06J1aCTi KOT€PEHTHOCTI, 32 SIKUM
BPaxXOBYETHCS, IO ITpY 06POOLIi CUTHAJTY B YMOBHIM 00J1aCTi KOT€PEHTHOCTI, Ha TOYHICTh OL[iHIOBAaHHS BILJIMBAE
aIVUTHMBHUM LIyM KaHaJjy Ta JIiHilHi ClI0-TBOpEeHHS 06pO06JIEHHS, BUSIBJIEHO - PO3MipHU 06J1aCTi KOT€peHTHOCT]
SBJISIIOTBCS. QYHKISIMU BiJHOLIEHHS cUTHa /myM. 4. 17151 Mopiesieli 6araToIIpoOMeHeBUX pPalioKaHaIiB, 0
pexomeHnnoBaHi MCE nJ1s1 cucteM nepefaBaHHs TPETHOTO MOKOJIIHHS, 3[1iICHEHO yIOCKOHAJIEHHS aHAJIiTUYHOTO
BHpasy KopeJisiliiiHoi GyHKIil aMIIiTyJHUX 3aBMUPaHb B YaCTOTHIN 0671acTi - 3HaiiieHi koedili-eHTy, sKi
YTOYHIOIOTh CEPEIHBOKBAIPATUYHE PO3IMPEHHS 3aTPUMKY B KaHAJII. 3 ypaxyBaHHSAM LIbOTO PE3yJIbTATy BIIEpIIE
OTPU-MaHO BUPA3 OL[iHKU CEPEIHbOKBATIPATUYHOIO PO3LUIMPEHHS 3aTPUMKU B KaHaJli 3a OL[iHKaMU MiJIOTHUX
nigHeciBHux ogHoro OFDM cumBoty. 5. YZOCKOHAZIEHO METO]], BUSHAUEHHSI IOIJIePiBCbKOrO PO3IMKPEHHS CIIEKTPA,
OTPUMAaHO BiJIOBiIHUN aHANITH-YHUH BUpa3. Pe3ysbTaTu poOOTH BIPOBAIKEHI B TAKUX Opradizanisx: Opecbka
HallioOHaJIbHA aKazemis 3B'43Ky iM. O.C. [1oroBa, IpONOHYIOTLCS AJ1s1 BAKOPUCTAaHHS Y HaB4aJIbHOMY Ipoueci BH3 Ta

s HIIP Bukiagadvis, acipaHTiB, JOKTOPAHTIB.

2. Object - the process of digital signals demodulation in radio channels with variable parameters. Purpose -
solution the task of open-loop phase synchronization based on the maximum likelihood method in channel with
time-varying parameters for optimum demodulation. Analysis methods: a mathematical analysis for substantiation
of open-loop phase synchronization correspondence to maximum likelihood method of estimation, mathematical
analysis with usage of statistical radio engineering methods during research for developed synchronization
method, computer simulation in the research process, and the least square method approximation at development
of estimation algorithms of radio channels statistical characteristics. Theoretical and practical results: To solve the
task in the processing of high-frequency region the method of open-loop phase synchronization was developed
and analyzed in detail, including reasonable the realization of the maximum likelihood estimation. In the
processing of low-frequency region the rules of optimal adaptive estimation of time-varying parameters in the
multi-path radio channel were de-fined. Correlation properties of the radio channel parameters for different
models in frequency and time domains and the law of probability distribution of frequency shifts were studied. The
known expression of nonorthogonality noise power estimation was refined. Minimum error probability of
recovered binary digital signal was used as an objective criterion for the quality of synchro-nization. Scientific
novelty: 1. For the first time was revealed that the frequency shifts in multi-path radio channel for moving
subscriber have scalable Student distribution. Using founded distribution law of frequency shifts and investigations
of correlation properties of frequency shifts, the expression of nonorthogonality noise power estimation was
refined. 2. The theory of open-loop phase synchronization was further developed - new method of
synchronization at high-frequency processing was substantiated. The correspond schemes in terms of influence of
self-distortions and noise on the synchronization accuracy and noise immunity were analyzed. 3. For the first time
the new method of definition of time-frequency coherence area was proposed. This method takes into account
that at the signal processing in conventional coherence area the additive noise and linear channel processing
distortions affects on estimation accuracy. Revealed - the size of coherence area is the function of signal-to- noise
ratio. 4. For multi-path radio channel models that are recommended by ITU for third-generation transmission
systems, the analytical expression of correlation function of amplitude fading in frequency domain was refined -
coefficients that specify the rms of channel delay spread was founded. According to this, for the first time the



expression for definition of channel delay spread by estimation of pilot subcarrier in one OFDM symbol was
developed. 5. Improved method for determining of Doppler spectrum spread, the corresponding analytical
expression is obtained. The results introduced in the following organizations: Odessa National Academy of
Telecommunications named after A. S. Popov, proposed for use in education process and for graduate students'
scientific research.
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